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Satellite Services Division

Mission Statement

“The Satellite Services Division supports the National Oceanic and
Atmospheric Administration and the National Environmental
Satellite, Data, and Information Services mission by providing real-
time and near real-time environmental data, analyses, and
interpretations from polar-orbiting and geostationary operational
environmental satellites to a diverse user community for
environmental assessment, prediction, and stewardshi 7 T




Q.

Satellite Services Division

The Satellite Services Division, part of the Office of @sa}i"':‘;eaﬁj’;:‘,ﬁ?nDS‘:;?“

Satellite Data, Processing, and Distribution, serves —
as the primary interface with a large user ’
community of environmental satellite data and
products. The division develops and maintains an
operational real time satellite data distribution
network, with customers all over the globe from
various government agencies to private industry to
educational institutions. Remapped GOES
imagery is delivered to NOAAPORT, which in turn
delivers satellite imagery for use in NWS Weather,
Forecast Offices. Using the latest technology and
ate of the art equipment andihardware, i
QIVISien can routinel?ingest dlJUISENVE IENanyIESIO]|
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Global Geostationary Satellites
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Dataflow for GOES
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GVAR: OOES Variable Format
SAR: Search and Rescus
ERL:Environmental Research Lad
SEM: Space Environmant Meniter

DCS: Data Coelleotion Systes

Microwave
GVAR Imager/
Sounder

NOAAPORT

Satellite
NOAAPORT Users | Field Data
Facility |4
NOAA DoD
Other Gov't Agencies Newspapers
Academia Television
Others

WORLD

Platfors Real tise o 3 3
DCS User  WEFAX GVAR NESDIS
L L L 'L L L ".'ﬂqllll"tll’l *EFAX ;:::lnd and
— _ ERL P|Acquisition oes
USERS SEM | Boulder {CDA) Station DATA
DATA Colorado CEMSCS 80ccC
Central Satellite r | DCS WEFAX AN
Environmental Optrltlonﬂ‘—’"""’ . T iy
Satellite Control Telemetry Command -USERS
411 levision, Radio Computer m,ur..i Center Klllg@l Station, V_‘
4—‘3——"&;1-—— Weather
ood, re Warning Forecast
chan Analysis office Suitland, ND
-

WEATHER BLDG

ESD/IPC
Environmental

Storm Prediotion
Center

Satellite Data/
Interactive
Processing Center|

Camp Springs, MO

v

National Hurricane
Center

Hydrometeorological
Prediction Center /
Marine Predioction
Center




X"d SATEPS Dataflow
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Operational Production
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SATEPS DATA Sources
and Products

“RAW” Imagery Data

GOES-12
GOES-10
GOES-9
Meteosat-7
Meteosat-5
NOAA-17
NOAA-16
NOAA-15

SATEPS ==

Processing

Applications

Global Geostationary Satellite Imagery
Tropical Cyclone Analysis
Volcanic Ash Detection and Tracking
Fire Monitoring and Analysis
Flash

“Ancillary” Data Input

Family of Services Data RADAR Data
Model Data RAOB/Radiosonde
Lightning Data
Forecast Data Ship Reports
Surface Data Pilot Reports
Upper Air Data Buoy Reports
Profiler Data MD Retrievals

Products

GOES-12, GOES-10, & MET-7 Remaps
GOES-9, MET-5 Remaps

GOES-12 and GOES-10 High Density Winds
GOES-12 and GOES-10 ASOS SCP
GOES-12 and GOES-10 DPI

GOES-12 and GOES-10 PW Soundings
GOES-12 and GOES-10 IFFA _
GOES-12 and GOES-10 Prodw
NOAA-16/17 Derived SNOW-

GINI: AWIPS Predefined Digitally Remappec
METEOSAT Remaps




Q.

Satellite Environmental

Processing System (SATEPS)

SATEPS System Description

Satellite Environmental Processing System is a group of
distributed processing systems located on 5% floor of NOAA
Science Center — 24 x 7 ops

Current configuration consists of 150 computing systems that
include Dell/Intel, IBM/SP & SGI Origin systems

Operating systems LINUX, AIX & IRIX
Current processing capacity is peak theoretical .4 TfI

Current storage capacity is ~7TB f@ f
Functions include mgest processmg, distribution (|ncIu .f"',g

- he wor.vrlrrlg andlinteractive analysis
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McIDAS Hardware

Client Side
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Data Distribution

» Standard Imagery and DPI

— Push

 AWIPS — Dedicated T1s to NCF in Silver Spring,
then through NWS NOAAPORT delivery system

— Data used in NWS WEFOs for life and property forecasting

— Pull
- NAWIPS - IBM SPs I
» McIDAS ADDE &L Y
— lLocal users p AWC, : 'CIRA, others: |




Data Distribution

 Product Servers - Pull

— For many automated products

» Winds, soundings
— Formats: BUFR, GRIB

« NWSTG FOS - Push
— For text products

 VVolcano, Heavy Precipitation, Troplcaw,'

» Internet /_eb Servers Pull |




\"A Satellite Analysis Branch &
Interactive Processing Branch

Serves as NOAA/NESDIS focal point for providing
high quality, real time global satellite-derived
products, interpretive analyses, and other
information.

These services, provided by professional
!neteoro_loglsts, support c_lomestlc _and - oK
international meteorological warnmgsﬁ'[fd X &
forecasts, numerical weather models, climate

analyses, and other initiatives within the F, ral




Satellite Analysis Branch

Hazard monitoring and mitigation performed
through human generated environmental ..
analyses of satellite data drive the =~ =
meteorologists in the Satellite Analysis

Branch (SAB). This office is staffed 24 hours
per day, 7 days per week to monitor global
environmen}aibsatellite data for. natural and p
man made hazards to assist NOAA’s mission . .
to protect life and property. The branch k! |
focuses on 5 main hazard areas: Volcanic
Ash, Tropical Storms, Heavy Precipitation,
Snow & Ice Caover, Fires and Smoke.

W




Interactive Processing Branch

A team of highly skilled environmental scientists from
many disciplines, make up the Interactive Processing
Branch (IPB):IPB works closely with research
institutions to bring the latest technology to the forefront
of NOAA’s Satellite and Information Services. The
scientists within IPB implement cutting edge satellite
analysis techniques into interactive tools, many for use
by the SAB. They also manage the implementatm and
production of a large suite of environmental products
created automatically from each satellite data ingest. |IPB
provides support to SAB analysts by developing tools
suchias the Hazard Mapping System to enable SAB
scientists to interactively view a vast array of satellite
data and perform complex analyses usmg a sungle

ical syst




Satellite Services Division

Key Mission Areas:
Numerical Weather Prediction Support

NWS Field Offices & National Centers
Hazards Support

Special Events/Operational Significant Events Ima :

NOAA Coast Watch




SSD Products and Services

Mission Area: Numerical Weather Prediction Support

Function:
To provide global operational automated satellite
products to support NCEP’s numerical weather models

Example of Automated Product Applications and Services:

*Daily snow cover

*GOES Soundings

*High density winds



Snow/ Ice Program

Snow and Ice: Daily analyses of snow
and ice from global geostationary and
polar orbiting satellite imagery are «=—a =
generated by. SAB meteorologists. ThIS
data is collected by NWS numerical
weather models as an important input
into the gIong weather forecast system.

Thu Jan 23 2003
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SSD Products and Services

Mission Area: NWS and National Center Support

Function:
To provide NWS forecast and field offices, and
national centers with operational satellite-derived
products and services

Product Applications and Services

* Tropical Cyclone positioning

7 74 N
(-
l ] |

» Heavy precipitation estimates (flash floods)




Tropical Cyclone Program

Tropical Storms: Global Geostationary ’
and Polar Orbiting microwave satellite. ...
data are monitored for the formation, = =
movement, and intensity of tropical
storms, hurricanes, and typhoons.
Routine analyses of these storms are
relayed to the'National Weather. Service
and other international agencies that
analyze.and forecastithese dangerous
storms. = e T e y

OEC_25 3000

S8 MAY 122003 1480
el 114N 862 0
- ya 4
( & PAST POSITIONE..10. 85:

V@ EMBEDDED CENTER PRODUCES A DT=4.0. THE
D ON DT..PAT AND MET. SYSTEM COULD

POSSIBLY BE FORMING A CLOUD FILLED EYE. .
POSITION ACCURATE WITHIN 40 NMI. .
THE NEXT BULLETIN WILL BE ISSUED BY 12/2200Z.



Tropical Cyclone Program

Troplcal Storm P05|t|on|ng and Intensity

Global analysis of M e AN
Geostationary and Polar
Orbiting data LT LA S
Satellite flxes on storm

centers every six hours
i _.

o Western Hemqsphere -
data sent to NF,_IC ‘CPHC

o Eastern Hemls""here -
data sent to N AA Family

pUlIEetn



Tropical Cyclone Program

'-_Troplcal'RalnfaII Potential (TRaP) —

| ) e Calculates an objective
O ETRAL rainfall potential map
= ’%r from the latest Rain Rates
5;; ;:;“ o. Extrapolates using
B MCcIDAS to 24 hours by

every 6 hours using the
.. latest NHC, CPHC, or
' JITWC forecast track
e Now fully automated -
‘2.« will run for every forecast
" and every latest rain rate
produced -

B B TN
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Satellite Precipitation Analysis

Flash flooding: The deadliest form of
hazardous weather in the U.S. is flash :
flooding. SAB monitors high resolution GOE@%;; o
satellite imagery over the continental U.S. and
performs rainfall and snowfall estimates, both
graphically and in descriptive text. These
estimates are transmitted to National Weather
Service Weath€r Forecast Offices (WFOs) for
meteorologists'who issue flash flood
warnings.. SAB also routinely analyzes various #
satellite imagery for. briefing NWS hydro- -
meteorological forecasters to aid inithe
preparation of qggntltatlve precipitation
precasts (QPF)

SATELLITE PRECIPITATION ESTIMATES..05/28/03 0425Z

SATELLITE ANALYSIS BRANCH/NESDIS---NPPU---TEL.301-

763-8678 VALUES ARE MAX OR SGFNT EST. OROGRAPHIC

CORRECTION IN AUTO-ESTS LATEST DATA USED: GOES-
oo 1203452

LOCATION...CENTRAL AND SOUTHERN FLORIDA... .

EVENT...LEADING TROPICAL BOUNDARY SURGING
NORTH AIDING IN CONTINUED CELL TRAINING...



= Precipitation Program
Derived Products
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e Looping McIDAS imagery
used to identify movements
and trends in specific
meteorolo"g'ig_al parameters
such as Precipitable Water,
Rain Rate, Clouél' Liquid
Water, Jet Stre*ams, waves,
Vorticity centers; fetc. ;
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GOES Derived Products

GOES Products useful in precipitation and flood forecasting...

Total Precipitable Water

(TPW): _
Potential amount of water
released from an

atmospherlc column if
completely condensed

Convective Available

Potentlal Enerqy (CAPE)
3 Rxl =?’e*\

Amount of %stored
buoyant” energy.of
atmosphere; used to
identify possible intense
- storms

Lifted Index (LI):

* Index for estimating

atmospheric stability; useful

for locating areas with
greatest storm potential.



\"ASatellite Precipitation Analysis

Satellite based quantitative precipitation estimates

The AutoEstimator and

L s

&l
1 o tuni F=prod/ 10}

Hydro-Estimator

An automated product that

~_takes satellite, radar, and

model input to create a
precipitation estimate based on
cloud fop temperature, @
moisture correction, and
ground terrain.

Proq'iJ_é'es estimates every 15
minutes

the time:ne

2 the satelliteranaly;

manualilEEAESHMauons;



\ASatellite Precipitation Analysis

Satellite based quantitative precipitation estimates

The Interactive Flash Flood Analyzer (IFFA)

A McIDAS based software suite that allews @* -
an analyst to,manually draw on top of |
satellite imagery using half hourly estimates
from the Scofield Convective Technique
(Scofield ‘87).,Half hourly grids are saved

specific area.

2 "NESDIS/SSD - SATELLITE ANALYSIS BRANCH/NFFU - IFFA ESTIMATES

IFFA Satellite Precipitation o
Estimates are transmitted to NWS il
Field Offices using AWIPS and e
Internet. 6iand 24 hourly totals are @ 2

- . - -
:,ur e r ~ r' AV D LEAT Ao Z 10




Imagery Prowded to the
National We

e AWIPS -

- NWS Weather

Forecast Offices
— http://www.nws.noaa.gov
\@® -

e N-AWIPS

— National Centers
- httg:[[w_:_ WW.Nncep.noaa.gov
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SSD Products and Services

Mission Area: Natural Hazards Support

Function:
To provide interpretative analysis support in
monitoring global natural hazards

Product Applications and Services

* Volcanic Ash Advisories

* Smoke and Fire Analysis



S, Volcano Program

Volcanic Ash: The SAB serves as 37 T §
part of the Washington VolcanicAsh ..~ « =
Advisory Center (VAAC). GOES, SR e g )
POES, and ancillary data are \'Q”‘"’
monitored 24x7 and advisories on Fhordimie -
recent eruptions, including speed, Ly
direction, andrheight, are issued as r
text bulletins to Meteorological Watch T o o [ A ————————
Offices (MWOs) and civilian and i ey S
military aviation interests, so that % Y
airlines canjavoid flying through i & / B NGEEN « ovisony
] , L BN23/2045Z VAAC: WASHINGTON .
hazardous ash clouds. Q at g v oo
! B R ON W NG5 7AREA: MEXICO

INFORMATION SOURCE: GOES-8 VISIBLE AND
INFRARED AND MULTISPECTRAL IMAGERY.

MEXICO CITY METEOROLOGICAL WATCH
OFFICE....




Volcano Program

Voicanic Ash Advisory Centers (VAACS)
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Volcano Program

SAB uses multispectral imagery derived f-ro'm
GOES channels to enhance ash detection




Volcano Program

Volcanic Ash Analysis
Ash AnalyS|s using Pr|nC|pIe Component Imagery (PCI)

e MCIDAS analysis of three — =
infrared channels (3.9, = =« [+ -
10.7, and 12 ym) output oo
with weights applled to ..ei.ﬁw...:g; S
each channel»based on the
e|genvector/e|genvalue
analysis of théforlglnal
imagery.

.-J
i{ £

o Very useful for isolating - o e
ash rac ]_]]‘] et h _‘“ | \ASH::{GTONVOLCANI@ASII'[H:FTQ&:‘?ER#“ .
_ - | F - i il
_\I] ‘.I].I"JIJI.I']"‘I] |" ¢ 6 _l_) I]J |" 10001 G-& IMG A% & AUG 01218 214500 RaR07 13733 01.00

Femanmiconstant
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Fire Program

Fires and Smoke: Using infrared
imaging technology from GOES, POES,

RS
E ANV
AT

and non-NOAA polar orbiting satellites =
(MODIS), SAB analysts can pinpoint
wildfires in the U.S. to an accuracy of 1
km. Visible sensors can show large
smoke plurr\l_é’s from those fires. Users
such as the National Interagency Fire
Center in Boise, Idaho and the Storm
Prediction Center use analyses to aid in
the detection and mitigation, of
devastating wildfires.

1000l G-8 IMG

ey i



Fire Program
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Fire Program
~U.s W|Idf|re and Smoke Analysis

- » Program was initiated
. In 1998 in response to
.. the devastating
" Florida flres and the
. . thick smoke over
Houston, TX from
Mexican flres.

e SSD producesa

. fire/smoke analy5|s

~ 2x/day using GOES
and POES (AVHRR and
MODLS) analy ed
iImagery;and
dULomMated poInts

MMMMMM

EIMMAPABEAY)



Fire Program

%{-SSD Fire Detection Program - Netscape
Flle Edit
[T -

i.!l vVV Fire Detection Program

Wigw Go  Communicator  Help

Navigation Layers
Tools Uisikle fufive
iling o prene s
S OE) [~ GOES-3hr
= ¢ GOES-24hr
“FulView> ~ © AVHRR
Prev View> ¢ MoDIS
_ Identify W 0 Interstates
“Overiaw > v ) Lakes
“Measura > W 1 Rivers
" Print_ > M " Counties
W Claar > v 1 States
M Countries
Refresh Map

Layer

Descriptions
HMSPTS |
Rec| ID | LON | LAT |#sHaPEs|wiD# GOES
1 |115[-21.269 |26 655 |[peirt]  |115 AVHER
2 [116|-21.260 |26.655 |[poirf] |16 - MODLT
4 »
Map Last Updated Contact Us|| HELPJJ|FAQ [ HOME]

= == Map: -81.92 , 28.11 -- Image: 171, 36 -- ScaleFactor: 0.004828486429095689 ik TR #AEP E3] A



SSD Products and Services

Mission Area: Special Events/Operational Significant Events
Imagery Monitoring
Function:
To provide specialized, high resolution imagery for
significant natural and anthropogenic events on a world-
wide basis

Product Applications and Services :

 Events include, but not limited to W .
Dust storms <« A ) f




OSEIl Documents Natural Hazard Events

The Operational Significant Events Imagery (OSEI) program posted imagery of many natural disasters
worldwide, e.g., these images of an eruption of Mt. Etna, Sicily which began on Oct. 29, 2002 and
continued for several weeks, devastating the Town of Catania and causing mass evacuations. Left:
NOAA-16, Advanced Very High Resolution Radiometer (AVHRR); right: Terra, Moderate Resolution
Imaging Spectroradiometer (MODIS). Airborne ash is gray, heat from lava flows is red.

MT. ETHA VOLCANO

Satellite: Terra
Sensor: MODIS
Oct. 29, 2002
0945 UTC
Channels:
R,G,B=22,2,1

Satellite:NOAA-
16Sensor:AVHRR
0Oct.30,2002
1254UTC
Channels:

R,G,B =3,2,1

Mediterrarean
ed




SSD Products and Services

~Mission Area: NOAA Coast Watch

Function:
To provide operational satellite-derived products and in-
situ data to Federal , state, and local marine scientists and
coastal resource agencies and managers

Product Applications and Services

* Operational sea surface temperatures

* Ocean Color




SSD CoastWatch

CoastWatch provides
operational satellite-derived
- products and in-situ data to
~ Federal/, state, and local marine
SC|ent|sts and. coastal resource
_ agenmes and managers




SSD Products and
Services

‘Mission Area: NOAA Web Services

Function: To provide public and private access to satellite-derived
products and services produced by Satellite Services Division

SSD Web Sites and Services

* Volcanic Ash Advisories

 International GOES imagery browser

* Operational significant imagery browser

I’ &



X/ SSD Web Access

The Geostationary Satellite Server EEaus
(www.goes.noaa.gov)

Real time satellite data over large regions.

Viewing global or synoptic scale events using visible,
infrared, and water vapor.images and loops.

~Specialized imagery, and synoptic scale wewmg of
events on the Satellite,.Services Division
e (Www.ssd. noaa. gov) web pages. Derlved products for

et

Operationgl.Sip' nificant Events Im
- ( .0seinoadid




SSD Web Access

* Looping of images using the
AnimationS applet developed
by Tom Whittaker of SSEC.

. Replaces JavaScrlpt
Anlmatlon "

'Cosst Watch]! Firal! OSEI[Y Precipilation] Sat Info ['Snow & leal” Trapicalf Volcanof! Winds] Mission Statement

Real Time GOES Imagery - Floater Infrared Ch. 4 Loop

. Cllent S|de applet

" “McIDAS” type functlons —
Iooplng, overlays,
" enhancements, etc.

.....



. SSD Service to the Public

Hazard Mitigation: Providing valuable information

to the customer
vo I Ca n o M 0 n ito ri n g Real Time Satellite Fire Monitoring

Guagua Pichincha and Tungurahua Satellite Imagery

sion for slow connections)

images are cansidersd “raw'" data, with no analysis of fires and/or smoke. To view the efficial analyses by NOAA meteorologists,

Page.
Probable fires will appear as sharp white "spots in the Reflectivity and NOAA-15 images. NOTE: NOAA-15 navigation may be in ervor.

to view the latest data a
We have adjusted our scanning so that T

Eire and Smoke imagery,




. SSD Service to the Public

Global Satellite Views

9 11 2002 0B30Z

METEOSAT-7

3 11 7002 0BOOZ

FRSTELE MERBDSHT

METEOSAT-5



SSD Service to the Public

High Resolution Imagery for Media

/3 0SEI Image of the Da osoft Internet Explorer

/3 operational Significant Event Imagery - Microsoft Internet Explorer

CREDIT: NOAA

operational Significant Event Inagery

IMAGERY UPDATED
Tuesday, September 10 at 4:55 PM EDT

Q Mission

0SEI Image of the Day

Th

New Imagery
Daily Report

Report Archive

DSEI Media Resource

Subscriptions




GIS Development

Objectives: Support NOAA’s Enterprise-wide
effort for a Geospatial one-stop website
for data sharing:

»  Ability to overlay numerous SSD products in a
GeoTIFF format.

»  Output compatible with any GIS platform.

> NOAA-16 HRPT RGB Geo-referenced GeoTIFF
image produced with ENVI software.

»  Hazard Mapping System . .

»  Surface Wind direction and speed
image.




Websites of Interest

»  Operational Significant Event Imagery Website (http://www.osei.noaa.qov)

. Satellite Services Division Website (http:llwww.ssd.noaa.gov)

. Jomt Typhoon Warnlng Center Products (http l/www npmoc [1:1"2 mlllthC html)

. Natldhal Hurrlcane Center (http: Ilwww nhc noaa qovlproducts htmI)

\l.‘,\ \ r.

«  Volcanic Ash Advrsory Centers (http I/www ssd noaa govNAAC/)f £ J? :

*  Global Volcanlsm(Prpgram (http: /lwWw volcano SI edulqvp/qvnlnotlces.jhtm) '
- National Interaget cy Fire Center (http: o nifc. qev) 5-':'“?";,1'- Sxt

 Global Fire Monlto

4 @eﬂter (GFMC) (http: I[www r‘uf um-frelburq delflreqlobe/)

hltdrm

. NASA Global Fire
ry riasa qov/

( http:llearthobserv‘

L|brarylGIoBa‘I’Flrelf|re 5.html) T (




Some of SSD’s
Customers

Q.

* NWS Forecast Offices, National Centers, and Riverforecast Centers

» National Marine Fisheries Service

* World Meteorological Organization (WMO)

 European Weather Center

e Bureau of Reclamation

 NASA

* Fleet Numerical Meteorology and Oceanography Center

 The Weather Channel

« National Snow and Ice Data Center

* Various Worldwide Universities

* Department of Defense (Air Force Weather Agency ) ,’,

» National Weather Service (NWS)

* Federal Aviation Administration (FAA)
Federal Emergency Management Agern




Some of SSD’s
External Affiliations

NESDIS Information Technology Architecture Team (ITAT)
International Charter on Space and Major Disasters

NESDIS Data Archiving Board

Federal Aviation Administration Volcanic Ash Advisory Team

NWS Integrated Aviation Work Team

AWIPS Joint Engineering Team (JET)

GOES-R Planning Team(s)

NOAA Diversity Council

NOAA Enterprise Geographic Information System (GIS) Working Group
World Meteorological Organization (WMOQO) Commission for Aero Mete 2
NESDIS Data User’s Working Group <
NPP/NPOESS Planning Team(s)
NOSF and NOSC Building Planning Teams




